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A palpable venous systolic thrill and murmur at the base 
of the neck are described as new physical findings in five 
patients with severe tricuspid regurgitation. In two of 
these patients, the tricuspid valve had been resected as 
treatment for infective endocarditis related to intrave•
nous drug abuse. The third patient had severe chronic 
pulmonary disease with right heart failure. The fourth 
patient had a complex congenital defect in which the 
mitral valve served as the venous atrioventricular valve 
Tricuspid regurgitation usually causes a precordial systolic 
murmur which is augmented by inspiration (1,2). It has 
been documented previously (3) that inspiratory augmen•
tation of the typical murmur may not be detectable in severe 
tricuspid regurgitation. In addition to the distinctive cardiac 
murmur, large venous V waves, a pulsatile liver, an early 
diastolic parasternal flow murmur and a prominent third 
heart sound may be helpful in the clinical assessment. The 
purpose of this report is to describe five patients with doc•
umented severe tricuspid regurgitation who demonstrate a 
systolic thrill and murmur over the right jugular venous 
system. 
Clinical Features 
Among the patients under our care with severe right•
sided ventriculoatrial regurgitation of diverse etiology, five 
with a systolic thrill and murmur at the base of the neck 
have been identified (Fig. 1). A summary of their hemo•
dynamic data is presented in Table 1. 
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and was severely incompetent. The fifth patient suffered 
from long-standing rheumatic mitral and tricuspid dis•
ease with pulmonary hypertension 10 years after place•
ment of a mitral prosthesis. From these observations, it 
is apparent that pulsatile retrograde flow in the cervical 
veins resulting from severe right-sided atrioventricular 
valve incompetence can produce a palpable systolic thrill 
and murmur at the base of the neck. 
a Am Coil CardioI1986;7:942-S) 
Two patients (Cases J and 2) had their tricuspid valve 
removed surgically without replacement as treatment for 
endocarditis related to chronic dnig abuse. Both were 
asymptomatic at rest but experienced some dyspnea on ex•
ertion. They had large CV waves in the neck and a pulsatile 
liver. Their right atrial mean pressure ranged from 8 to 10 
mm Hg with V waves of 16 to 18 mm Hg and right ven•
tricular systolic pressure of 18 to 20 mm Hg. Pulmonary 
artery pressure was normal in both. In these cases, a re•
gurgitant murmur was not audible over the tricuspid area, 
but instead striking findings were present at the base of the 
neck. Two-dimensional and Doppler echocardiography 
demonstrated absence of the tricuspid valve and regurgitant 
flow during systole (Fig. 2 and 3). 
The third patient was a 24 year old woman with d-trans•
position of the great arteries with associated pulmonary 
stenosis and ventricular septal defect. She had the features 
of a single ventricle with a pressure of 105/12 mm Hg and 
a right atrial mean pressure of 18 mm Hg with a V wave 
of 40 mm Hg. The physical findings of a venous thrill and 
murmur were recognized after a Mustard operation and were 
due to severe insufficiency of the mitral valve, which was 
functioning in the right-sided atrioventricular (A V) position. 
A precordial ejection murmur in this case was attributed to 
valvular pulmonary stenosis. The presence or absence of an 
A V valve murmur at the lower sternal area could not be 
differentiated from the pulmonary murmur. 
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Figure 1. Case I, Simultaneous recording of the electrocardio•
gram (EKG), Jugular venous pulse and phonogram (Phono) at the 
right side of the neck and lower sternal area demonstrating a large 
CV wave and a systolic murmur over the jugular vein, 
The fourth patient, a 54 year old man, had obstructive 
lung disease with a previous right upper pulmonary lobe 
resection for recurrent pneumothorax. Cardiac catheteriza•
tion was not performed in this patient during exacerbation 
of his disease because he could not assume a reclining po•
sition, Later, when he could tolerate the procedure, cath•
eterization showed a pulmonary artery pressure of 45/21 
mm Hg with a right atrial mean pressure of 14 mm Hg and 
a V wave of 17 mm Hg. Inflation of a balloon catheter in 
the superior vena cava led to the disappearance of the mur-
Table 1. Summary of Cases 
Age 
Pressure, (mm Hg) 
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Figure 2. Case 1. Two-dimensional echocardiogram showing a 
four chamber view of the heart indicating absence of the tricuspid 
valve (arrow), a large right ventricle (RV) and right atrium (RA). 
LA = left atrium; LV = left ventricle; MV = mitral valve. 
mur and thrill in the neck. Injection of radiopaque dye in 
the superior vena cava demonstrated systolic retrograde blood 
flow to the neck. In this patient, both exercise and exac•
erbation of respiratory insufficiency caused the physical 
findings to intensify. When he was better compensated or 
at rest, the cervical thrill and murmur were attenuated. 
(yr) & RA RV PA Angio-
Case Sex cc (V and mean) (SID) (SID) cardiography Echocardiography Doppler Study Phonocardiography 
35M DOE 16-10 18/8 20/10 TR Absence of TV. Retrograde flow Systoitc murmur at 
large RV and from RV to R side of the 
RA* RA* neck* 
2 40F DOE 18-9 20/9 24/10 Absence of TV, Single S" systolic 
large RV and murmur at the 
RA neck 
3 24F CHF 40-18 105/0 to 12 28114 MVR-PS Large RA, large Wide split S2, 
with TGA PA SEM at LSB 
4 54M CHF, 17-14 45/21 45/27 Retrograde Large RV and Retrograde flow SEM at R side of 
SOB flow to RA, paradoxical from RV to neck abolished 
SVC septal motion RA wIth pressure 
and balloon 
catheter 
5 48M RHD, 38-20 4010 to 10 40116 TR Large RV, Marked TR* SEM at the neck 
MVR, abnormal septal and sternal 
TR motion area* 
*Illustrated In text. CC = chIef complaints; CHF = conge,tIve heart failure; D = diastolic; DOE = dyspnea on exertion; F = female; LSB 
left sternal border, M = male; MVR = mitral valve regurgitatIon; PA = pulmonary artery; PS = valvular pulmonary stenosis; R = right; RA = right 
atrium; RHD = rheumatic heart dIsease; RV = nght ventricle; S = systolic; SEM = systolic ejection murmur; SOB = shortness of breath; S, = first 
heart sound; SVC = superior vena cava; TGA = transposition of great arteries; TR = tncuspid regurgItation; TV = tricuspid valve; V == V wave. 
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The fifth patient was 48 years old and suffered from 
chronic rheumatic mitral and tricuspid valve disease, He 
had undergone replacement of his stenotic mitral valve 10 
years earlier, at wl1ich time mild organic tricuspid regur•
gitation was noted, He was subsequently lost to follow-up 
until he required evacuation of bilateral subdural hematomas 
related to anticoagulant therapy, He presented with a nor•
mally functioning mitral prosthesis, pUlmonary hyperten•
sion, obvious tricuspid regurgitation manifested by a prom•
inent cervical venous thrill and murmur that augmented with 
inspiration and a less apparent but easily detectable positive 
Carvallo's sign at the right lower sternal edge, The liver 
was also pulsatile, The neck veins were so obviously pul•
satile that he asked for treatment for cosmetic reasons, 
Diagnostic features. In each of the five patients. the 
murmur in the neck was more easily recognized when the 
patient was recumbent, The intensity of the murmur in•
creased with inspiration and both the thrill and the murmur 
could be obliterated by gentle pressure over the jugular vein 
just above the right clavicle (Fig, 4), Doppler echocardio-
Figure 4. Case 5, Jugular phonocardiogram (JPH) demonstrating 
a systolic murmur that disappears with manual pressure over the 
vein proximal to the microphone, 
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Figure 3. Case 5, A pulsed Doppler recording is shown with the 
sample volume at the right atrium, Both forward (above the base•
line) and backward (below the baseline) flows are seen and are 
indicative of tricuspid regurgitation (TRICSPD REGURG), 
graphic sampling from the atrial side of the tricuspid orifice 
documented significant tricuspid regurgitation in three cases 
(Fig, 3), At cardiac catheterization. each patient was found 
to have severe tricuspid regurgitation, and in three patients, 
the atrial V wave pressure was equal to right ventricular 
systolic pressure (Fig, 5), 
Discussion 
These five examples of severe right-sided atrioventricular 
valve incompetence are remarkable in that each patient man•
ifested a prominent systolic murmur in the right jugular 
venous system which was associated with a palpable systolic 
venous thrill, The murmur and thrill were both easily en•
hanced by inspiration, as was the volume and height of the 
jugular venous V wave, Gentle pressure on the veins just 
above the clavicle resulted in attenuation of the physical 
Figure 5. Case 5, Simultaneous recording of right atrial (RA) and 
right ventricular (R V) pressures with an external phonocardiogram 
(JPH) at the neck, There is equalization of the right atrial aQd right 
ventricular pressures, The systolic murmur shows inspiratory (INSP) 
augmentation, EXSP = expiration, 
INSP EXSP 
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findings, thus eliminating an apparent arterial cause of the 
murmur (Fig. 4). 
Differential diagnosis. Arteriovenous fistulas in the re•
gion would be expected to cause a machinery murmur and 
could be further eliminated by catheterization shunt detec•
tion techniques as performed in Case 4. A venous hum is 
continuous, not associated with a thrill and usually best 
detected with the patient upright, whereas these findings 
were systolic, associated with a thrill and most easily de•
tected in reclining patients (4). 
Mechanism. It is somewhat difficult to explain the pres•
ence of these striking findings over the neck veins in several 
cases in which the usual precordial tricuspid regurgitant 
murmur could not be found (3). In three cases, the right 
atrial pressure pulse was almost identical to the right ven•
tricular pressure contour, there being no measurable pres•
sure gradient between ventricular systole and the atrial V 
wave (Fig. 5) (5). Although the regurgitant volume was 
large, perhaps the absence of a gradient explains the absence 
of the murmur in the area of the valve. In the meantime, 
however, the large regurgitant volume became channeled 
in a retrograde fashion into the great veins, Large volume 
retrograde flow up the tubular shaped veins may have produced 
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the murmur and thrill in the jugular system, as the murmur 
was not generated across the tricuspid valve orifice, 
Although the exact mechanism remains to be elucidated, 
the findings themselves are of clinical interest. It is apparent 
that in certain cases of severe tricuspid incompetence, a 
systolic murmur and venous thrill can be detected over the 
jugular system. The murmur and the V wave increase with 
inspiration and the findings may be reduced by gentle man•
ual compression of the jugular system just above the clavicle. 
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